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Miniature tunable Airy beam
optical meta-device
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The Airy beam has attracted extensive research inter-
est due to its unique properties, such as non-diffraction,
self-acceleration, and self-healing. Methods for generat-
ing Airy beams generally involve complex and expen-
sive optical devices, such as intricate optical lens sys-
tems and spatial light modulators (SLM). SLM faces is-
sues such as low conversion efficiency, limited resolu-
tion, incident polarization, and power constraints. Due to
the use of bulky components, these technologies also
struggle to realize compact and integrated optical sys-
tems.

Prof. Dingping Tsai from City University of Hong
Kong and Prof. Shumin Xiao from Harbin Institute of
Technology (Shenzhen) have presented a new method for

producing tunable Airy beams with bilayer all-dielectric
metasurfaces. The method involves integrating and rotat-
ing carefully designed phase profiles, including cubic and
two off-axis Fresnel lens phase profiles. By dynamically
manipulating the trajectories of Airy beams through the
rotation of these two metasurfaces. These experimental
findings align well with the theoretically predicted inten-
sity profiles and propagation dynamics of the Airy beam.
This approach effectively enhances the modulation
flexibility of Airy beams without increasing the device
footprint. The real-time rotation of metasurfaces, achiev-
ed through piezoelectricity, further enhances the tunabili-
ty and flexibility of these meta-devices. In comparison to
conventional tilted cylindrical telescopic systems or
SLMs, the demonstrated meta-device significantly re-
duces volumetric thickness and operational complexity.
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